The study investigated the tree species composition along the forest-savanna boundary in Oyo state of Nigeria with the aim of assessing the impact of human activities on the floristic composition. A transect was placed along the study area and species data was collected from quadrats placed in study plots within different study sites. Detrended Correspondence Analysis (DCA) was used to determine vegetation assemblages, while both correlation and the analysis of variance (ANOVA) were used to show the relationship between species in the different study sites. Results of the DCA revealed three species assemblages, an area with only forest species, another with only savanna species and a third with both forest/savanna species. ANOVA results further revealed that within the forest and savanna assemblages, species in mature and successional sites were alike. The study therefore revealed that human activities' within the region is leading to the establishment of savanna species and an elimination of forest species. 
Climatic variations have been reported as a major factor in changes in species composition along the forest/ savanna ecotones. Paleo-environmental reconstruction has shown that dry periods led to forest recession in favour of savanna in central Africa between 4000 and 1200 bp (Vincens et al., 1999) . Paleo-environmental reconstruction further showed a trend towards the progression of forests over savanna's after the droughts, with a time response of vegetation to climate change of a few centuries (Vincens et al., 1999) . Field studies of savanna-forest boundaries using remote sensing techniques also confirm the progression of forest over savanna in Cameroon and Congo (Youta, 1998; Guillet et al., 2001) .
Anthropogenic disturbances however have become important agents of change of species along the forest savanna boundary. The study by Geiger et al. (2011) revealed after 35 years of active fire suppression at a forest-savanna boundary in a Cerrado region near Brasilia, Brazil, forest and intermediate species has
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The forest savanna boundary in western Nigeria was described by Morgan and Moss (1965) as a zone of change consisting of islands, salient and enclaves of forest and savanna sharply separated from one another. Recent human activities may be leading to changes in this zone. The forest savanna boundary in Nigeria is an area of intense human activity, with agriculture as the main occupation and the traditional shifting cultivation is practiced. High rural population density has led to the reduction in the fallow period (Areola, 1991) . Clear cutting of trees is also done for farming purposes leading to large scale deforestation. Fuel wood collection and charcoal production are other important economic activities in this area. The unavailability of clean energy sources has led to high dependency of people, especially in the rural areas on fuel wood. In Nigeria, rural areas serve as source areas for charcoal, which is mainly transported for use in urban centres or exported. Charcoal production is predominant towards the northern part of the study area and is the source area for large markets such as Ibadan. Annual bush burning especially during the dry season is another factor within this region; some of the fires are accidental while
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some are deliberately lit for the purpose of gathering fauna (bush meat). These activities may be leading to the elimination of susceptible forest trees within this boundary, leaving mainly fire tolerant savanna species (Adejuwon and Adesina, 1988) and causing a forceful change in the species composition of plant communities, with an extended destruction of natural vegetation (Egbinola et al, 2015) The study was carried out along a climatic gradient between the rainforest region and the southern fringe of the guinea savanna in Oyo state of Nigeria, located approximately between latitude 7°20 and 8°20' north and longitude 3°40 and 4°00' east. The area between Adesina in Egbeda local government area and Idaogun in Atiba local government area was chosen for the study. (Figure 1 ). It is a part of the western plains and ranges of Nigeria with much of it lying approximately between 300 and 600 meters above sea level (Iloeje, 1982) . It lies within areas underlain by resistant crystalline rocks of varying degrees and regolith of deeply weathered sedimentary rocks. The region is well drained (apart from the large valleys whose broad floors are given to periodic water logging during the later part of the rainy season). The soils consist of ferruginous tropical soil groups, which are acidic but fertile with high clay content.
The region is located at the drier margin of the tropical rainforest climatic belt, with rainfall between 1000 to 1600mm, with rainfall decreasing as one move northwards. The area experiences a profound dry season which lasts 4 months, from November to February. The wet season lasts for eight months and usually brings regular, heavy precipitation. Temperatures are high throughout the year with mean monthly value of 27°C. There are three vegetal communities, namely; the rain forest, the forest/savanna mosaic and the guinea savanna vegetation belts in the study area. Figure 1 showed the map of study area. The study area was demarcated from the topographical map of Western Nigeria, from the forest through the derived savanna to the guinea savanna. Among the major considerations in the collection of the vegetation data was the need to choose all the sites on level ground so that the soil characteristic would be uniform. The map of the study area was digitized into ArcGIS, the attribute data collected from the field was then linked to the GIS database.
The Methods
A transect was laid across the boundary area, this area was then divided into thirty-two, 10km² sub areas; this was done with the aid of the 'GRID' function in ArcView GIS (Emuh and Gbadegesin, 2009 ). These areas were numbered serially, 1 to 32 from which 15 of the sub-areas were randomly chosen as study sites. Within each site, three plots were taken as sampling points including a mature plot, a seven to nine years (intermediate) fallow plot and a three to four years (young) fallow plot (Emuh and Gbadegesin, 2009 ). The sampling procedure at each plot was consistent throughout the sampling. First a quadrat of size 40m x 25m, in accordance with the range of quadrat sizes suggested by Westhoff and Maarel (1978) for vegetation studies in the tropics was measured; the total numbers of trees as well as the number of trees belonging to each species were counted and recorded.
Detrended Correspondence Analysis (DCA) was used to explore floristic structures in the study area, this technique was implemented using the CANOCO software while the statistical analysis was done with the aid of the Statistical Package for Social Sciences (SPSS 17.0).
Result and Discussion
A total of eighty nine tree species were identified in the study sites. A clear pattern of floristic composition was identified through indirect gradient analysis using Detrended Correspondence Analysis (DCA). This was used to estimate the strength of the floristic gradient across levels of taxonomic organization. At the species level, the DCA returned a first axis eigenvalues of 0.879 (Table 1 ). The first axis of the DCA ordination distinguished the study sites with forest species from sites having savanna species, while the second axis distinguished the sites on the basis of their fallow ages.
The ordination of the study sites, in relation to the first two axis produced by DCA is shown in figure  2 . The plots grouped together on the basis of their species characteristics, that is, whether they contained forest or savanna species. Plots at the higher end of the ordination scatter diagram are older than the plots at the lower end, while plots to the left are mainly forest Sum of all unconstrained eigenvalues: 5.37 Figure 1 . Map of the study area plots and those to the right are the savanna plots. The plots with forests species only are shown on the extreme left, plots containing savanna species only on the extreme right while plots in-between contains a mixture of forest and savanna species. The group inbetween having a mixture of forest and savanna species can be regarded as an ecotone community. Plots 14 and 18 although termed ecotone sites are more related to the forest plots than to the other ecotone plots, because they both contained only one savanna species, sp73 (Ficus ingens). The other plots 31, 32, 33, 34, 35, 36, and 40 were closely related to the savanna plots because they contained more savanna species than forest species. The ordination diagram from the DCA therefore revealed the presence of three different plant communities including a forest, a savanna and an ecotone community within the study area. The relationship between species abundance and landuse was explored with the aid of canonical correspondence analysis and the results are presented in table 2.
Eigenvalues of axis 1 (horizontal) and axis 2 (vertical) are 0.562 and 0.277 respectively. Sixty-four percent of the total inertia (weighted variance) in the observed abundance was displayed. There was a positive correlation between age of plot (whether mature, intermediate or young) and species abundance, thus the older landuse had more species. As shown in figure 3 , most of the species clustered around the mature landuse in both the savanna and the forest region, with fewer Correlation of the species within the mature, intermediate and young fallow landuse suggested that within the forest regions there was little or no change in the species composition as re-growths had species similar to the mature plants, this was also the case for the savanna regions. However within the ecotone regions there were marked differences between species in mature and fallow plots as shown in Appendix 1 and figure 4 .
The results revealed a significant positive correlation between the species in all three landuse types in sites 1 (Adesina), 2 (Ogunwehinde), and 3 (Adesiyan) (forest sites), there was also a significant positive correlation between the species in all landuse types in sites 12 (Oyatutu), 13(Iseyin), 14 (Iporin) and 15 (Idaogun) (savanna sites). The study however revealed no significant positive correlation in the ecotone sites. For example there was a negative correlation between the species in the mature and both successional landuse (-0.108 and -0.120) in site 7 (Aiyetoro), and a significant positive correlation between both successional landuse (0.389). In site 10 (Oluwatedo) there was a significant negative correlation between the mature and the seven to nine years successional landuse (-0.242), revealing that all the species present in the mature landuse were completely absent in the successional landuse. The results also revealed a change in species composition from forest species in areas of mature vegetation to mainly savanna species in areas of vegetation succession within the ecotone regions. This change may be explained by the fact that this area is located in the drier margin of the rain forest, where reduction in rainfall together human disturbances (including farming and bush burning) leads to inability of forests species to easily establish themselves. This therefore leads to a change from the original vegetation type. Change in species composition from forest to savanna species has been reported in other studies for example, Dezzeo et al (2004) reported the replacement of tall and medium forests by low forest and savanna, relating the main triggering factor of change as fire. Ibanez et al (2013) showed that variations in the fire regime as a result of the interactions among climate, fire use by humans and vegetation are likely to drive the dynamics of the savanna-forest boundaries in New Caledonia.
Conclusion
Human activities within the forest savanna ecotone have had an adverse effect on the species composition within the region. Results from the vegetation data showed that in areas which are within the main rainforest zone such as Oluwatedo, species in the successional land-use are similar to those in the plots with mature vegetation. This could be attributed to the effects of high rainfall which aids the quick regeneration of the vegetation, and reduced impacts of fire. But as we move northwards rainfall reduces and the effect of the annual bush burning combined with over-cultivation and reduced fallow periods brings about the elimination of the forest species which are less tolerant of these conditions, leading to the establishment of savanna species. The study revealed that human activities' within the forest savanna boundary is leading to the establishment of savanna species in forest regions. 
